Recently, Kendrick reported a small population of cells in the temporal cortex of sheep that respond preferentially to visual images of animals and humans. In this study, the durations of visual attention to the photographic images and movies were measured as the period
during which presented images were recorded on video tapes filmed through a small video camera on the head of cattle.
The results in this study were quite similar to Kendrick Figure 1 shows the experimental pen consisting of a stanchion stall, a slide projector or an 8 -mm movie projector , and a screen. The experimental pen was enclosed by black vinyl sheets to prevent visual stimuli from outside. To minimize extraneous noise, the experiments were done in the evening. The slide or movie projecting section was covered by black vinyl sheets, so the cows could not see the operation of the projector. A 1.8-m square screen was In addition, frontal facial views of a tiger and a pig were presented. They represented, respectively, a potential predator and a neutral image. They were presented after the subjects completed the other facial images.
Experiment 3 : The duration of visual attention to movies Four movies were presented. They were of a cow led by a woman moving toward the animal, a cow led by a woman moving away from the animal, a woman walking toward the animal, and a woman walking away from the animal. These four movies were filmed using an 8-mm movie camera in the pasture where experimental cows ordinarily grazed.
The procedure used for each subject was as follows. A subject was moved to the experimental pen from the herd at around 16.30 after most of the herd had finished eating. The cow was constrained by a stanchion and fed concentrates and hay a little for 2 or 3 min so that the animal became accustomed to the experimental condition. Experimental periods lasted until the cow started rumination, about 15 to 40min. Thereafter, the cow's attention to slide images decreased. There was no lighting during the experiments.
A number of different photograph images were presented one by one for 3min each at one-min intervals until rumination started.
Each image was presented 3 times at 1-or 2-days intervals for each cow in Experiments 1 and 2. In Experiment 3, each movie was also presented 2 times for each cow in the same way as Experiments 1 and 2. The presenting orders of different photograph images varied randomly.
The duration of visual attention (seconds/3 min) was measured as the period during which facial images were recorded on video tapes filmed through the head-attached camera. The durations of visual attention to each presentation of a photographic image in each cow were transformed to logarithms, which were analysed of variances in the two-way classificimages.
As Experimental animals gave much attention to a familiar cow, a familiar stockman, and an unfamiliar woman.
Consistent with Kendrick's discovery that some brain cells specifically respond to familiar animals, responses of our subjects were the highest to a familiar animal. They differed significantly from those to an unfamiliar cow with horns in this study (P< 0.05). Kendrick also reported that sheep had cells in the temporal cortex of the brain specially responsive to animals with horns. However, neither cow responded specially to a horned animal in this study. As cows in this study were reared in a dehorned cow herd, it is possible that responses to horns may have been modified by learning. It is noteworthy that a human, the familiar stockman, was responded to more than other images. Kendrick reported cells responsive to humans and some of them responsive to the individual wearing a white laboratory coat. From Kendrick's and our results, it seems plausible that a cow could discriminate among humans. Kendrick reported that sheep brains were responsive to dogs, however in this study cows did not attend to the dog. A dog is not used in a farming situation in Japan. The influences of learning might be important to this outcome.
In Experiment 2, cows paid more attention to the left profile view than the front view with horns and the back view. Kendrick showed that the front view was more stimulative than the profile and the back view. In this study, there was no difference in responsiveness between the front view and the profile view. Individuals of the front view and the profile view were different from each other in this study. The left profile view, the one to which subjects were most responsive, came from a familiar old cow. The right profile view, the slide to which garnered the second highest level of responsiveness, came from one of the familiar experimental cows. The front facial view, the slide to which subjects were less responsive, came from a familiar younger cow than experimental cows. Responsiveness to the facial Fig. 4 
